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REMARKS 

Upon entry of this amendment Claims 1, 3, 5-6, 9-12, and 17-28 are pending and under 
consideration. Claims 1 and 17 are amended to more particularly claim features of the present 
invention. Claim 18 is canceled. Applicant respectfully submits that no new matter is added by 
this amendment. 

Rejections under 35 U.S.C. g 102 or 35 U.S.C. 103 

Claims 17-21 and 24-28 are rejected under 35 U.S.C. § 102(b) as being anticipated by 
Kawakami Soichiro (JP 61-37969) or in the alternative, rejected under 35 U.S.C. §103(a) as 
being obvious over Kawakami Soichiro (JP 61-37969). Applicant respectfully traverses this 
rejection, and states that the amended claims are patentable over the cited reference under both 
35 U.S.C. § 102(b), or alternatively under 35 U.S.C. § 103(a). 

An English translation of Kawakami Soichiro, JP 61-37969 has been previously 
submitted (see Amendment/Response dated October 1, 2001, in response to Office Action dated 
May 31, 2001). For the convenience of the Examiner, another copy is enclosed herewith. 

Soichiro, on page 6, fourth paragraph of the translation, describes the apparatus of Fig. 1 
and 2 as follows: 

"The space inside the cathode 1 is provided with three partitions 
2, 3, and 62. The partitions have cylindrical portions and are disposed 
coaxially with the cathode 1 . The partitions 2, 3, and 62 are fixed to the 
cathode support plate 4. The partition 3 is enclosed within the partition 
2, and the partition 62 is enclosed within the partition 3. Buffers 18, 19, 
and 20 for the active reaction gas are therefore formed as described 
below for the spaces between the cathode 1 and partition 2, the partitions 
2 and 3, and the partitions 3 and 62. 

A pipe 5 for feeding an active reaction gas is passed through the 
cathode support plate 4 coaxially with the cathode 1 and annular support 
61 such that one end portion thereof extends into the cathode 1 and 
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opens into a tube 63. The tube 63 is disposed horizontally inside the 
partition 62, and the two ends thereof open into a buffer 20 mounted on 
the partition 62. The supply pipe 5 passes through the annular support 
61 , and the other end thereof is connected to a source for supplying an 
active reaction gas (not shown)." emphasis added. 

Soichiro goes onto explain the manner of feeding an active reaction gas through the 
apparatus at page 7, fourth paragraph of the translation: 

" Specifically, the active reaction gas is fed via supply pipe 5 and 
tube 63 to the buffer 20 through the openings at the two ends of tube 63, 
filling the buffer. The active reaction gas in the buffer 20 is uniformly 
fed to the buffer 19 through the openings 15 in the peripheral wall of the 
partition 3, filling the buffer. The active reaction gas in the buffer 19 is 
uniformly fed to the buffer 18 through the openings 14 in the peripheral 
wall of the partition 2, filling the buffer. Since the openings 13, 14, and 
1 5 are formed such that their axes do not coincide with each other, the 
gas admitted through the openings from a preceding buffer always 
impinges on the external peripheral wall surfaces of the subsequent 
buffer, creating a diffusion effect and uniformly spreading in the 
subsequent buffer. ..." emphasis added. 

As described above, Soichiro introduces gas from two ends of tube 63. This is in sharp 
contrast to Applicant's claimed invention which introduces gas at only one end. Moreover, in 
Soichiro gas is introduced well within the region of the cathode 1, not at one end of the device as 
recited in Applicants claims. Soichiro and Applicant's claimed invention are significantly 
different configurations. Soichiro introduces gas within the device, and at two ends, and relies 
on a diffusion effect to spread the gases through the buffers. In Applicant's claimed invention, 
where gas is introduced at one end of an elongated tube - i.e. where gas is introduced at a single 
point of entry - it is much more difficult to achieve uniform gas flow along the substantial length 
of the device. Applicant respectfully submits that the Soichiro device does not consist of the 
features recited in Applicant's amended Claim 17. 
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Moreover, the specific dimensions recited in dependent claims, for example claims 24 to 
28, are not taught or reasonably suggested by Soichiro. The specific parameters recited in these 
claims were arrived at after significant testing and experimentation, over a range of operating 
conditions. These specific parameters are not mere optimization, nor are they arrived at by 
routine experimentation. 

Applicant respectfully contends that the amended claims are patentable in light of the 
cited references. 

Rejections under 35 U.S.C. 103 

Claims 1, 3, 5, 6, 9-12 and 23 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
by Kawakami Soichiro (JP 61-37969) in view of Otsuki et al (U.S. 5,474,641). Applicant 
respectfully traverses this rejection, and states that the amended claims are patentable over the 
cited references. 

As discussed in detail above, Soichiro does not teach or reasonably suggest Applicant's 
amended claims. Applicant respectfully submits that Otsuki adds nothing more. Otsuki teaches 
a processing chamber provided with a mounting stand having a holder mechanism that holds an 
object to be processed within the processing chamber. The mounting stand is connected to a 
rotational mechanism and is free to rotate, and the holder mechanism is also provided with a 
separate, independent rotational mechanism wherein the front surface and rear surface of the 
object to be processed can be rotated (inverted) relative to the mounting stand (see Abstract). 
Otsuki does not teach or reasonably suggest, either alone or in combination, Applicant's 
amended claims. 

Claim 22 is rejected are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Kawakami Soichiro (JP 61-37969) in view of Matsumoto et al (U.S. 5,956,859). Applicant 
respectfully traverses this rejection, and states that the amended claims are patentable over the 
cited references. 

As discussed in detail above, Soichiro does not teach or reasonably suggest Applicant's 
amended claims. Applicant respectfully submits that Matsumoto, either alone or in 
combination, does not teach or reasonably suggest Applicant's amended claims. 
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Matsumoto is directed to a drying apparatus for processing a surface of a substrate were a 
nitrogen gas is fed to a nozzle, a jet of the nitrogen gas spouted through a jet hole is generated. 
The jet becomes film-shaped and is projected upwardly along an inner surface of a side wall of a 
processing vessel, (see Abstract) . Fig. 1 1 of Matsumoto shows one embodiment of a nozzle. 
The structure of the nozzle acts as part of a drying apparatus, that is, a nozzle used as nozzles 34 
and 41 for generating the jets 36 and 43 along the internal wall of the vapor filling section 31 
provided in the drying apparatus 101, 102. The nozzle 67 has a double piping structure, (see 
column 17. lines 53-60). 



The purpose of Matsumoto is to use nozzles to produce jets of nitrogen gas for 



drying. Applicant respectfully submits that there is no motivation to combine the drying nozzles 
of Matsumoto with the plasma CVD system of Soichiro. Assuming, arugendo, that one would 
be motivated to combine the two references, one would not arrive at Applicant's amended 
claims. 

Based on the foregoing, Applicant submits that Claims 1, 3, 5, 6, 9-12 and 17-28 are in 
condition for allowance. An early indication of the same is therefore respectfully requested. If 
any matters can be resolved by telephone, the Examiner is invited to call the undersigned 
attorney at the telephone number listed below. No fees beyond those being submitted 
concurrently herewith are believed due. However, the Commissioner is authorized to charge any 
additional required fees, or credit any overpayment, to Dorsey & Whitney LLP Deposit Account 
No. 50-2319 (Order No. A-67178/MSS (463035-409)). 



Customer No. 32940 

555 California Street, Suite 1000 
San Francisco, CA 94104-1513 
Telephone: (650)857-1717 
Facsimile: (650) 857-1288 
4817-5965-6704U 



Respectfully submitted, 




ITNEY LLP 
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SPECIFICATION 



1. Title of the Invention 

Apparatus for Producing Thin Films by Plasma CVD 

2. Claims 

An apparatus for producing thin films by plasma CVD, comprising a reaction 
chamber; 

a cathode disposed in the reaction chamber; and 

an anode disposed in a facing arrangement with the cathode in the reaction 
chamber, with a reaction gas fed into the reaction chamber through a plurality of openings 
formed in the cathode, wherein said apparatus for producing thin films by plasma CVD is 
characterized in that a plurality of cells for sequentially accumulating the reaction gas are 
provided inside the cathode. 

3. Detailed Description of the Invention 

Technological Field 

The present invention relates to an improvement for an apparatus for producing 
thin films by plasma CVD that comprises a cathode and a facing electrode provided with 
a substrate-holding mechanism and that is designed to produce thin films of amorphous 
silicon (a-Si), hydrogen (H), and the like with the aid of a plasma discharge; and more, 
particularly to an apparatus for producing thin films by plasma CVD whose cathode has 
an internal structure that allows gases to be fed to the apparatus in a uniform and 
consistent manner. 

Prior Art 

Fig. 4 shows the internal structure of a conventional cathode for a plasma CVD 
apparatus with coaxial electrodes. In Fig. 4, 6a is a bottom that constitutes part of a 
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reaction chamber, 4b is an annular support whose upper portion passes through the 
bottom 6a and extends into the reaction chamber via an insulator 3a, and 4a is a cathode 
support plate fixed to the upper end of the annular support 4b. A cathode la is disposed 
inside the reaction chamber, and the lower end of the cathode la is fixed to the cathode 
support plate 4a. The cathode la has a cylindrical portion. A generally cylindrical 
partition 2c is disposed inside the cathode la coaxially therewith, whereby an annular 
space is formed between the partition 2c and the peripheral wall of the cathode la as a 
conduit 1 la for the reaction gas described below. 

A pipe 2a for supplying an active reaction gas is disposed inside the annular 
support 4b coaxially therewith, an end portion of the supply pipe 2a extends through the 
cathode support plate 4a into the partition 2c, and one end thereof opens into a tube 2b 
inside the partition 2c. The tube 2b is horizontal, and both ends thereof are fixed to the 
partition 2c such that they open into the conduit 1 la. The other end of the supply pipe 2a 
is connected to a source for supplying active reaction gas (not shown). 

10a is an electroconductive member one end of which opens into the cathode la 
and passes through the cathode support plate 4a via an insulator 9a, and the other end is 
connected to a high-frequency power supply (not shown). 

The peripheral wall of the cathode la is provided with a plurality of gas-spraying 
openings 7a disposed at regular intervals in the peripheral and axial directions. 

A counter electrode is disposed inside the reaction chamber at a position facing 
the cathode la. (The electrode, which is not shown, serves as a support for a substrate on 
which a thin film composed of a-Si or the like is to be formed by deposition.) 

In this structure, the active reaction gas is fed into the reaction chamber via the 
supply pipe 2a, tube 2b, conduit 1 la, and openings 7a; a plasma discharge is generated 
between the counter electrode and the cathode la energized by high-frequency power; the 
active reaction gas fed to the reaction chamber is decomposed into a plasma; and a thin 
film composed of a-Si, H, or the like is formed by deposition on the substrate. 
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However, such a conventional apparatus for producing thin films by plasma CVD 
has the following drawbacks. Specifically, the openings 7a (particularly those labeled 
"8a n ) formed in the peripheral wall of the cathode la are disposed in a facing arrangement 
with the openings in the two ends of the tube 2b, as shown in Fig. 4. Consequently, the 
active reaction gas tends to be fed into the reaction chamber directly through the two ends 
of the tube 2b via the openings 8a. By contrast, the active reaction gas is fed to the other 
openings 7a through the conduit 1 la. 

For this reason, more of the active reaction gas is fed through the openings 8a than 
through the openings 7a. As a result, the active reaction gas cannot be fed uniformly to 
the substrate disposed in a facing arrangement with the cathode la, a distribution is 
formed such that the plasma discharge is generated more vigorously in the peripheral area 
of the openings 8a, and an a-Si, H, or other thin film with a nonuniform thickness 
distribution is therefore formed on the substrate. 

Object of the Invention 

Consequently, it is an object of the present invention to overcome the 
shortcomings of the conventional apparatus for producing thin films by plasma CVD and 
to provide an apparatus for producing thin films by plasma CVD that allows an active 
reaction gas to be fed uniformly and consistently to a substrate supported on the counter 
electrode of a cathode, and a uniform thin film composed of a-Si, H, or the like to be 
formed on the substrate. 

Aimed at attaining the stated object, the present invention entails providing the 
cathode interior with a plurality of cells for sequentially accumulating an active reaction 
gas to allow the active reaction gas to be fed uniformly (with uniform density) through all 
the gas-feeding openings formed in the cathode such that the active reaction gas is fed 
uniformly and consistently to the substrate disposed in a facing arrangement with the 
cathode. 
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Working Examples 

Working examples of the apparatus for producing thin films by plasma CVD in 
accordance with the present invention will now be described in detail with reference to 
the accompanying drawings. 

Fig. 1 is a fragmentary longitudinal sectional view of a working example of the 
apparatus for producing thin films by plasma CVD in accordance with the present 
invention, Fig. 2 is a fragmentary horizontal cross-sectional view thereof, and Fig. 3 is a 
schematic block diagram of the same working example. 

In Fig. 1, 6 is a bottom that constitutes part of a reaction chamber. The upper 
portion of an annular support 61 passes through the bottom 6 via an insulator 8 and 
extends into the reaction chamber. The upper end of the annular support 61 is fixed to a 
cathode support plate 4. A cathode 1 having a cylindrical portion is fixed on top of the 
cathode support plate 4. The cathode 1 is fixed to the cathode support plate 4 coaxially 
with the annular support 61. 

The space inside the cathode 1 is provided with three partitions 2, 3, and 62'. The 
partitions have cylindrical portions and are disposed coaxially with the cathode 1. The 
partitions 2, 3, and 62 are fixed to the cathode support plate 4. The partition 3 is enclosed 
within the partition 2, and the partition 62 is enclosed within the partition 3. Buffers 18, 
19, and 20 for the active reaction gas are therefore formed as described below for the 
spaces between the cathode 1 and partition 2, the partitions 2 and 3, and the partitions 3 
and 62. 

A pipe 5 for feeding an active reaction gas is passed through the cathode support 
plate 4 coaxially with the cathode 1 and annular support 61 such that one end portion 
thereof extends into the cathode 1 and opens into a tube 63. The tube 63 is disposed 
horizontally inside the partition 62, and the two ends thereof open into a buffer 20 
mounted on the partition 62. The supply pipe 5 passes through the annular support 61 , 
and the other end thereof is connected to a source for supplying an active reaction gas 
(not shown). 
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10 is an electroconductive member one end of which is connected to the 
partition 3, inserted into the cathode support plate 4 via an insulating member 7, and 
extended into the annular support 61. The other end is connected to a high-frequency 
power supply to allow high-frequency power to be fed from the high-frequency power 
supply to the cathode 1. 

The peripheral wall of the cathode 1, the peripheral wall of the partition 2, and the 
peripheral wall of the partition 3 are provided with a plurality of respective openings 13, 
14, and 15, which are fashioned to a specific diameter and are disposed at regular 
intervals in the peripheral and axial directions. The openings 13, 14, and 15 are shifted 
relative to each other to avoid a match in the axial direction. As can be seen in Fig. 2, the 
openings 15 in the partition 3 are disposed away from the axial extension of the tube 63. 

An active reaction gas can be fed to the reaction chamber in the following manner 
with the aid of the above-described inventive apparatus for producing thin films by 
plasma CVD. 

Specifically, the active reaction gas is fed via the supply pipe 5 and tube 63 to the 
buffer 20 through the openings at the two ends of the tube 63, filling the buffer. The 
active reaction gas in the buffer 20 is uniformly fed to the buffer 19 through the 
openings 15 in the peripheral wall of the partition 3, filling the buffer. The active 
reaction gas in the buffer 19 is uniformly fed to the buffer 18 through the openings 14 in 
the peripheral wall of the partition 2, filling the buffer. Since the openings 13, 14, and 15 
are formed such that their axes do not coincide with each other, the gas admitted through 
the openings from a preceding buffer always impinges on the external peripheral wall 
surfaces of the subsequent buffer, creating a diffusion effect and uniformly spreading in 
the subsequent buffer. Consequently, the active reaction gas is uniformly and 
consistently ejected outside the peripheral wall of the cathode 1 through the openings 13 
in the peripheral wall of the cathode 1. The preceding/subsequent ratio for the diameters 
of the openings 13, 14, and 15 should be kept between 10:1 and 3:1. 
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When, for example, a conventional apparatus for producing thin films by plasma 
CVD (Fig. 4) is used, the thin film formed by deposition on a substrate whose dimension 
in the longitudinal direction is 300 mm has a thickness distribution such that a thickness 
difference of ±15% is observed in the longitudinal direction. By contrast, using a 
working example of the present invention (Figs. 1, 2, and 3) yields a thickness 
distribution in which the thickness difference in the longitudinal direction is reduced to 
no more than ±5% for a thin film formed by deposition on a substrate with the same 
dimensions as those described above under the same film-forming conditions as those 
described above. 

In Fig. 3, 21 is a reaction chamber; 23 is a cathode provided such that it extends 
into the reaction chamber 21 via an insulator 25B; 22 is a counter electrode that is 
disposed in a facing arrangement with the cathode 23 inside the reaction chamber, is 
supported by an appropriate support means, and is grounded by an electroconductive 
member 66 connected by being passed through the ceiling of the reaction chamber via an 
insulator 25A; 24 is a substrate mounted on the inside of the counter electrode and used 
for forming a thin film composed of a-Si, H, or the like by deposition; 64 is an exhaust 
system connected to the reaction chamber; 64 1 is a reaction gas system for feeding an 
active reaction gas to the cathode 23; and 65 is a power supply system for supplying high- 
frequency power to the cathode 23. 

Fig. 5 is a fragmentary longitudinal sectional view depicting another apparatus for 
producing thin films by plasma CVD in accordance with the present invention, and Fig. 6 
is a schematic block diagram of this apparatus. The apparatus for producing thin films by 
plasma CVD is a horizontal-plate device, as shown in Fig. 5. In Fig. 5, 34 is a bottom 
that constitutes part of a reaction chamber and has a through hole 34A. An annular 
support 67 is fixed to the lower surface of the bottom 34a 2 around the through hole 34A. 
A cathode support plate 50 is fixed to the upper surface of the bottom 34 via an 



1 Translator's note: It appears that the same symbol is used in the original to designate two different units. 

2 Translator's note: Referred to hereinabove as "bottom 34." 
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The above-described structure allows an active reaction gas to be fed to the 
substrate 44 in a uniform and consistent manner. Specifically, the buffer 53 is filled with 
the active reaction gas via the supply pipe 37, the buffer 52 is filled via the openings 41, 
the buffer 51 is filled via the openings 40, and the active reaction gas is fed to the 
substrate 44 via the openings 39 in a uniform and consistent manner. 

In Fig. 6, 68 is a reaction chamber, 31 is a cathode disposed inside the reaction 
chamber 68, 42 is a counter electrode disposed in a facing arrangement with the 
cathode 31 inside the reaction chamber 68, 44 is a substrate mounted on the counter 
electrode 42, 48 is an electroconductive member for grounding the counter electrode 42, 
69 is a discharge system connected to the reaction chamber, 70 is a reaction gas system 
for feeding the reaction gas to the cathode 31, and 71 is a power supply system for 
supplying high-frequency power to the cathode. 

Merits of the Invention 

According to the invention described above, an active reaction gas can be fed in a 
uniform and consistent manner through the entire portion facing the counter electrode of a 
cathode, making it possible to form a uniform plasma discharge across the entire substrate 
and to cover the substrate with a thin film consisting of a-Si, H, or the like and having a 
uniform thickness distribution. 

4. Brief Description of the Drawings 

Fig. 1 is a fragmentary longitudinal sectional view of a working example of the 
apparatus for producing thin films by plasma CVD in accordance with the present 
invention, Fig. 2 is a fragmentary horizontal cross-sectional view of the apparatus, Fig. 3 
is a schematic block diagram of the apparatus, Fig. 4 is a fragmentary longitudinal 
sectional view of a conventional apparatus for producing thin films by plasma CVD, 
Fig. 5 is a fragmentary longitudinal sectional view of another working example of the 
apparatus for producing thin films by plasma CVD in accordance with the present 
invention, and Fig. 6 is a schematic block diagram of the apparatus. 
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1, 31: cathodes; 2, 3, 32, 33, 62: partitions; 13, 14, 15, 39, 40, 41: openings 
19, 20, 51, 52, 53: buffers; 22, 42: counter electrodes; 21, 68: reaction chambers 



Fig. 1 




Key to figure: Active reaction gas 
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Key to figure: 
64: exhaust system 
64: reaction gas system 
65: power supply system 

Fig. 4 
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Fig. 5 
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Key to figure: 
69: exhaust system 
70: reaction gas system 
71: power supply system 



13 



RWS Group, LLC 



Mimingual Communica tions an d Global Management of Language-Related Proj ects 
340Brannan Street, Fifth Floor, san hrancisco, CA 94107 T el: (415) 512-8800 Fax: (415)512-8982 



REQUEST 
FROM: 



Company 



. ATTENTION: 



RWS Project Manager 



REQUESTED BY: 



Name 



Department 



Street Address 



City 



State 



Zip 



Phone 



Fax 



Translation: 

□ Translate 

□ Estimate the enclosed document 

□ Order* and translate the requested document 

□ Order* document only 

□ Order* and estimate document 

($35 document delivery charge per document. 
Volume discounts available - call for information) 

Turnaround Time: 

□ Standard / 1 0 business days 

□ Rush / 5 business days (surcharges may apply) 

□ Other (please specify)., 



Delivery: 

□ First Class Mail 

□ Overnight Express 

□ Electronic Mail 



□ Messenger 

□ Fax 



□ Text File □ Insert □ Attachment 

□ Charge to me express carrier 
Acc't No. 



Carrier: 



Software Environment of Original: 

□ MAC □ WIN □ DOS □ N/A 

Application: 



APPX. # OF PAGES: 
DATE: 



MY REFERFNPF- 



TITLE: 



Deliverables: 

□ Deliver in hard copy 

□ Deliver in electronic format 
software:^ 



□ Please deliver both 
Purpose: 

□ Informational □ Filing □ Litigation 

□ Other 



Formatting: 

Tables 

□ Key 
Figures 

□ Key 



□ Cut & Paste Q Reproduce 

□ Cut & Paste 



Special Instructions: 



K^AM\ISECTIONS9«EQtCST.DOC 



rau^?™ additiona, W** 0 ™ or requests, please call us at 800-829.7700. 

Vmion 2a.03.28.0) FF 



EUROPEAN PATENT OB £E 



Patent Abstracts of Japan 



PUBLICATION NUMBER : 61 037969 

PUBLICATION DATE ; 22-02-86 

APPLICATION DATE : 31-07-84 

APPLICATION NUMBER : 591 60336 

APPLICANT : CANON INC; 

INVENTOR : KAWAKAMI SOICHIRO; 

INT.CL : C23C 16/50 C23C 16/24 H01L 21/205 
H01L 31/08 

TITLE : PLASMA CVD DEVICE FOR 

MANUFACTURING THIN FILM 




ABSTRACT : PURPOSE: To supply stably a reaction gas and to form a uniform thin film by providing 
plural chambers in a cathode which is opposed to an anode provided in a reaction 
chamber and has plural ejection ports, and retaining successively the reaction gas in each 
chamber. 

CONSTITUTION: A cathode supporting plate 4 is fixed to the upper end of an annular 
strut 61 which is pierced through the bottom wall 6 of a reaction chamber and fixed to the 
wall 6 through an insulating material 8 in the reaction chamber of a plasma CVD thin 
film-forming device, and a cathode 1 is opposed to an anode (not shown in the figure) and 
fixed on the supporting plate 4. Partition wall 2, 3, and 62 having a cylindrical part are 
successively provided concentrically in the cathode 1 to form buffers 18, 19, and 20 in the 
space between said partition walls. An active reaction gas is supplied into a horizontal 
pipe 63 in said partition wall 62 through a supply pipe 5, passed through plural ports 14 
and 15 provided to the peripheral wall of the partition walls 2 and 3. and then passed 
through said buffers 18. 19. and 20 while being retained in each buffer. Consequently, the 
reaction gas is supplied stably and uniformly Into the anode from a port 13 of the 
peripheral wall of the cathode 1 . 



COPYRIGHT: (C)1986,JPO&Japio 



<$ Q * m « i* It <: J P ■ S> ?f W Sfl M 

* & ffl ft I* a f a; PS61 -37969 



C 23 C 16 50 S2I5--1K 

16/24 6216— -IK 

H 01 L 21/205 773S-5F 

31/08 7733- 3F .1?jel57. .^s?* ISBI^Ifc 1 ±6S; 



Si 1 ? 1 ?. SH nes9-ir>033e 

9lb H nS59:i934J7^3lE 







.*<. 

•St 








3F. JCW7:aETA-r- 3 "J ' S 3'J§ 2 * 






!fl 


•Pd 


iU .k 


If 


4- 


RKffl^fflETA-T 3 T B 305 2 * 


>»»-.'i«art 








E *3 






iK&WA-fflKTA* s ts 3t« 2 # 


>ws?:fiiLi»3 


3 IB 




•3 


T5 Sr 


ap 




3KStff»*B3STAT 3 TS 3^ 2 -f 




©ft 


M 


-Q 


■IS TJS 




« 


JS5CB;fcCD2T A* 3 T 1 30S 2 -f 






M 




fl! %r 




Ifi 


S^«E*aJE"r^l-? 3 T R 305 2 






W. 


•I' 


ill _k 




Eil 


SSffiAHZT*.?- 3 Ti 30^ 2 # 


n'T/ ft 




B 


A 


+ 1' / y ft 5C S 


lb 


3KjK€5*BET*.?- 3 T 3 3bff 2 f 




©ft 


SE 


A 













2 . i* J* M -IP 2% M 

&* ■« * 4 . 

.i* ii * fi t: *9 tf * n > - t . 

•ID a! # * c # it »j n . «i »: * y - i-' «, » R 
i, 7 ✓ - h nt * t * ts L . rfi V » y - u: i* * 
u fr iu cw <d A *» * (?i a ic it ^ ^ ic & « * ft m ;n 

cvd ana. 

f U F O -ii ) 



: . 55 '« so «T *! « 71 

r fir Ci */ f> I 

* ft <?? f/ . . » y - k e , r. n i- w im l ii o ;ii (rv 

•v tv v *, o -,t?. h; > t W i. . / -i y w -.in ^ M 

r T L r 7 * 7 * 3 t v i) 3 v i 1 - 5 i 1 . * Ml ) 

" o ,^ *: H ill t 4 / ? / » f:vovJ itff « if w <n 

A n :vi . i|i*c^«fl*»»:«vT. « » l 

* tt * a «» k t'fiiActa {% * t t i 

** y - t hi v- fe y ? / ^ cvr* & « t; na 

*»* c ^) 7* h * . 

I «■ y ft w i 

. ■ < m iff M f- 71 « M r . 4 R ii « i* 

r u K r cf) f ^ ^ x $ it j{> , i * ia ^ 

V? U ^ i> t t lit, ti 1 % IT 'A t. ^ r ffl *R y j£ *4r 

^•i ^ i'li I, ^ U* ^ iT . U /4 »5 1>: > It ibco !: dtt li 

!'J 'J' !? f f. « y - K JT l-f ib •? #i i . Jv ? W i: (t 

^ - I • a* s> ft n o> n / - r i s jj ?* a? 

•» y - -* ».> 4 1 u if n t t- * , y - h u 

ii w ;j: a *♦ * <i t * . n y - i- t a <n i'i c a i n 

? 



n :* - I- U U & 50(7) J: iff K i* . fl # « S7 £ IM 
«U * U . 3 iii !R » % t? r 4 n J - K 3 I M W 'y 5 
ft .? k; C ^ .1 ;* - 3 1 ^ »• Iv'. !B ^ 4 i' v »i . 

p 3 : * * iii 1. u a l* ffli fc * t a ? 
o * S*4 * 32 3?* i* t^i. W I? ^31* 

W r; 17 y; i: M S J a *t ^ 4 . 

«; ✓ - • 3t ^ i.T . # «t 32*> iiV#iJ:t/W'<!3S 
r. !; l: (i . * >i ^ 'X ii h ft 4 j ? »: fv * M ft 

<n ft, 39,10 ,t y 1 1 a' 8 tf, J ft ? 6 . ftfl.39. 
u « j; EM nx . f. *3 ir* fcfl a' •« t ^ »: A « 

* a .? n t * . 

3 it £ « 5 7 a iC :i n /v ^ * & ^ '* ' ^ « 7 
*! rfl -» T *$ 'i . vLW^lfl'/s) • 4K t± A v K i . 
li 5 a vc ibf n *r * ft . a- -> B i* 3 3 ft s*i % *? IIH k 
13 t T ^ § • » v - * 3 1 fc IH * 32 fc ff> |WI « ^! fJ| . 

$ 3 2 4 3 3 4 ^ 11) r> M « i: 1/ W $ 31 <7) « « 'Of 
Pal It . j£ if; *f a «3 *< v 7 r S I , 5 2 » Jr 5 3 t * * 

«t ? r. . p. s *3S* * l x *> v - k 3 i-tfisc * a 
1 i 

S It h ft ft « v - K . iliiPHC < 5£?J»flH » 
- h 3 I 4 T a £ ^ rt'T 5 ft ft *1 ft * 15 . 

4 1 it W p.| m » 4» «e *•! it % K fc * fc . I • ii « r.i T 

18 feft S ft ft S . " ttav-ni^KSE** 
tlJ*3Ar*lt««S«^*.*.M U ft * - K * « 

UliiQ'ftLftX » V - K 

>J fa IB * « P Lfc!9l»0>tl«*ft'k2H**3 

- «'u fi tf; * * * w ffl * a * * * . u * 

* it * *) * * fjoi-si.^^SJBt tffe' fc k M» » 

« . ta tfti ^ mi »n * ia 'fl 
sii n it * # in n cud 4i » to -as 

P2 Mil (fiH?Rtf)US«A , H*«lH. 
*3 t« u w X a * * • a t * -r » - 

I 3 -392 



WH1S1-37369C4) 
^ l . s * k a ft * tt t't* c a >j . b * u * v» « 

;#***ffctei5i*tf«?ftTv*a, 

ii ,;fi .t « ft ft n f*i * r h -> t M * * ,t< £ r. 

« A* f- Oci'iTKHJftt a y - K 3 1 '• 
j : i; a v - K J 1 1- umtU H'.iOfly - K a I 
n t t <'f i: « 4 x ? u i¥.8 J ft r 4 . ««« 
■rt i*i hh J » t « c s * # ^ l« « n ^ ^ u r 
;ftft/35*Tfca-«aii^t»Mr»>iT. -a 
»< « ^ ■« H k 45 « 3 ft ifc * % < 7 sr ^ u r JS £ o 
- e * jA* ^ a x 1* v a* t ft a u . * a /> ! 7 - x 
n t a - 

jj l-. <n x # w * ** u . 

f/i ^ ix tf; «' x t ^ ^ ^ - t in w f 4 ; i t 

i. + ';h i.'l Vi - ; i /)»ftAttttH'Se* 
7 * S ? W V. 4 A* A* * < 3E K5 i* ■ <H»tHt 

? ft a . 

i z 

<7) ft tff 0 ffi H . 

l ,3l-» * y - k . 

2.3.32 ,33, !J-»fl. 
13,14.1ft .39.46 .41 --ft. 
IS.tJ.20,51.52.53 «w« ** 7 f . 
22 , U « ft *«. 



HMRl -37969(5) 




I^MM6l-379S9<6) 




-394 



